Over a three-month period all major transfusions at the hospital were studied to evaluate potassium changes with blood transfusion. Major transfusion was defined as greater than 75"10 of estimated blood volume replaced within 24 hours. Patients excluded from the study were cardiothoracic cases, those with renal failure and patients who did not survive the first 24 hours.
In taking blood cultures it is customary to inoculate three sets of blood-culture bottles. Each set consists of one anaerobic and one aerobic culture medium. Growth in more than three bottles is highly suggestive of infection by the isolate. In this study 7 out of 41 patients fulfilled the criteria for Staphylococcus epidermidis.
THE CORRECTION FACTOR FOR BASE DEFICIT

T. A. Torda, Department of Anaesthesia and Intensive Care, Prince Henry and Prince of Wales Hospitals, Sydney, New South Wales.
Sigaard Anderson in his original paper based on studies in healthy volunteers suggested that correction of metabolic acidosis can be achieved by multiplying the base deficit by body weight times 0.3. Although there is no hard data in the literature, clinically used factors vary from 0.15 to 0.3. This study was undertaken to attempt to define an optimal factor for clinical use, if possible, taking into account the patients' condition. The effect of intravenous administration of sodium bicarbonate 50 to 300 mM, (mean ± SD 109 ± 46 mM) was examined on the base deficit, pH and H + concentration in 42 patients whose body weight was known and whose acid-base status was determined before and 10 to 20 minutes after bicarbonae administration. Of these patients, seven appeared to be improving, 19 were stable and 16 deteriorating at the time of administration. The 'correction factor' was derived by dividing the amount of bicarbonate given by the patient's body weight multiplied by the change in base deficit.
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This factor is in some ways analogous to the volume of distribution of the base deficit and is greatest in the 'improving patients' and least in the deteriorating group. The scatter was much greater in the last group than in the other two. The clinical outcome and results of intracranial pressure monitoring were analysed in a consecutive series of 50 pediatric, warm-water, near-drowning patients requiring full cardiopulmonary resuscitation in referring emergency facilities.
Improving
Upon arrival in the intensive care unit, patients were classified according to Glasgow Coma Score (GCS). In comatose patients (GCS 3-5) a ventriculostomy was placed. Intracranial pressure (ICP) and mean arterial pressure (MAP) were continuously monitored. Patients were kept normothermic and elevations in ICP were aggressively treated in escalating fashion with hyperventilation, mannitol, and pentobarbitone coma. ICP and cerebral perfusion pressure (CPP = MAP-ICP) were recorded hourly. The daily mean ICP (ICP) and daily mean CPP (CPP) were determined for the duration of ICP monitoring.
Patients were grouped according to GCS upon arrival (see below) and outcome classified as I = Intact; SBD = Severe brain damage; D = Death: 
Overall intact survival was (20%). None of the patients admitted in flaccid coma (GCS = 3) survived intact. Outcome was significantly better (50% intact survival) in comatose patients showing any form of motor response on arrival (GCS 4-5). Three patients arriving with GCS > 6 were not ICP-monitored. One of these patients died of ARDS and autopsy revealed no cerebral pathology. Patients with damage to a single organ or system frequently do well in the Intensive Care Unit. Progressive multisystem failure has a less cheerful prognosis and is often associated with such conditions as hypoxia, septicaemia, hypotension and disseminated intravascular coagulation. Although the cluster of signs associated with this problem are well known, the possibility of some more fundamental defect of metabolism has been suspected. The ratio of acetoacetic acid to beta-hydroxybutyric acid has been proposed as a measure of the redox potential of liver mitochondria.
This study examines the relationship between the Ketone Body Ratio, APACHE II Score, a system for scoring severity of disease in the intensive care unit, and outcome for patients admitted to the Sir Charles Gairdner Hospital Intensive Care Unit.
One hundred and seventy five consecutive patients had APACHE II Scores performed as part of another on-going trial at the initial point in time (i.e. admission values). One hundred and forty six patients had an arterial ketone body ratio performed within six hours of admission where arterial blood was collected. The number of days in the ICU and the ICU discharge outcome (alive or dead) were obtained.
Higher APACHE II Scores were associated with a higher risk of death demonstrating a similar pattern to that of other reported series. There was no significant difference in ketone body ratio between survivors and non-survivors. There was no significant correlation between ketone body ratio and length of ICU stay or APACHE II Score in the total sample. When hypoxic (Pa02 less than 70) and hypotensive (mean arterial pressure less than 65 mmHg) patients were excluded, there was a significant correlation between ketone body ratio and APACHE II Score in nonsurvivors, presumably the sickest patients.
The ketone body ratio is not useful as a general predictor of performance in ICU patients as measured by length of ICU, stay. ICU outcome or APACHE II Score. However, it does correlate with physiological state in sick patients and may find use as a sensitive but non-specific indicator in progressive multisystem failure.
CENTRAL LINES IN THE INTENSIVE CARE UNIT
N. Soni, P. Col/ignon, I. Pearson, Intensive Care Unit, West mead Hospital, Parramatta, Sydney, New South Wales. All central lines inserted in the Intensive Care Unit were recorded and assessed with regard to infection over an 18-month period. A total of 934 central lines were placed in 440 patients. The site of insertion and duration in situ were recorded and the catheters were cultured on removal. All septicaemias in the unit were reviewed to determine their relationship with catheter infection.
Four sites were considered, subclavian, internal jugular, external jugular and femoral. The colonisation rate of each site was evaluated to determine the pattern of colonisation with regard to time.
In the same period there were 41 septicaemias of which 14 were considered due to catheter infection. The organisms involved were Staphylococcus aureus (4), Streptococcus faecal is (I) and nine were Gram-negative bacteria.
The data presented suggested that colonisation rates were increased in femoral lines as compared with subclavian lines. The linear nature of the relationship would indicate that there would be no advantage in routinely changing the lines after a specific time period. Internal jugular lines were comparable to femoral lines while external jugular lines had a much more rapid increase in colonisation rate, somewhat similar to that described for peripheral lines.
VENTILATION DURING CPR -WHICH METHOD?
P. 1. Lawrence, N. Sivaneswaran, Intensive Care Unit, Repatriation General Hospital, Concord, New South Wales. Poor performance is commonly seen with a variety of methods of ventilation during initial cardiopulmonary resuscitation.
A survey of user-acceptance of techniques of ventilation was conducted in 70 hospital medical and nursing staff. Performance of these techniques (mouth-to-mouth, mouthto-mask, bag-valve-mask (CIG Medishield) and oxygen· powered resuscitator (Robertshaw, CIG Medishield) was then measured in random order with a Wright's respirometer before and after instruction on a recording manikin ('Resusci-Anne', Laerdal) in 35 subjects.
Ninety-two per cent of staff were not prepared to ventilate 'dirty' patients (those who have vomited, have dirty sputum or are infected) using mouth-to-mouth and 38070 would not use mouth-to-mask ventilation, although performance before instruction was better with these than with the other techniques.
Before instruction acceptable ventilation (mean tidal volume = 800 ml) achieved in the four methods by 74%, 54%, 3% and 46% respectively.
After instruction performance was acceptable in 97%, 97%, 3% and 100% respectively.
A new resuscitation mask largely overcame user objections in 'dirty' patients. The ideal method of ventilation may be the Robertshaw device but for widespread hospital use the new resuscitation mask is the method of choice for reasons of economy and simplicity. disease processes, during their stay in the pediatric ICU. A total of 16 intubated patients were studied with cuffed endotracheal tubes, on volume ventilators, receiving high and low PEEPs, with and without spontaneous respirations, over a wide range of tidal volumes (53-830 cc). The FI02 was maintained within O.DOl utilising a triple blender system placed between the wall gas and the ventilator. Two (2) non-intubated patients were studied on room air in the Beckman Canopy System. Calculations of V0 2 , RQ, and REE were made from direct measurements with the MMC, after reaching a steady state. Estimates of resting energy requirements based on body surface area and age were compared with these measurements. Age of the patients ranged between 1-18 years, V0 2 63-294 (mllmin/m2), RQ 0. Measurement of cardiac output (CO) in critically ill patients provides objective information of considerable value in their management. Thermodilution (TD) is the most widely used method for CO measurement in Intensive Care but it is invasive. The Doppler effect describes the changes in frequency of sound when the sound and/or receiver are moving relative to one another. Doppler ultrasound methods for measuring CO offer the possibility of a non-invasive technique which can be repeated serially to assess the response to interventions.
The velocity of blood flow in the ascending aorta is calculated from the formula V = L:,. f.C where V = 2. ft. Cos e velocity of reflecting surface, L:,. f = Doppler frequency shift, C = tissue sound velocity (l5DO m/sec), e = angle between blood flow vector and ultrasound beam, f t = transmitted frequency (3.5 x 10 6 Hz). Aortic flow is calculated from the product of blood velocity and aortic diameter measured from the echocardiogram.
Patients in the Intensive Care Unit of the Royal Perth Hospital who had a thermodilution flow-directed pulmonary artery catheter in place to aid clinical management were eligible for inclusion in the study which compared CO as measured by TD with the Pulsed Doppler (PD) method. There were 145 paired measurements in 38 patients. The mean TD CO was 4.66 IImin (SD ± 1.87 : range 0.9-12.4) and mean PD CO was 5.16 IImin. (SD ± 1.66: range 1.08-11.27). The mean difference (TD-PD) was 0.51 IImin. (SD ± 1.62 : range -4.93-5.8). The overall correlation coefficient (r) was 0.58. The results in subgroups of patients were: Endotracheal suctioning can be associated with hypoxaemia, dysrythmia and sudden death. The purpose of this investigation was to evaluate two methods of endotracheal suctioning for their effects on arterial (Sa oz) and mixed venous (SV02) oxyen saturations. Ten mechanically ventilated patients were studied following surgery. Eight patients also required positive end expired pressure (PEEP). S,,02 and Sa02 were continuously monitored by a fibreoptic pulmonary artery catheter and finger pulse oximeter, respectively. Observations were made coinciding with tracheobronchial toilet when endotracheal suctioning by two different methods was applied in random order as follows:
Open method: Disconnetion from ventilator, preoxygenation by manual hyperinflation, standard suctioning and lavage sequence followed by return to mechanical ventilation. The open method of suctioning was often associated with a significant decline in both SyOZ and Sao2. Arterial or mixed venous desaturation was not seen with the c\used method in these patients. Sinus bradycardia and multiple ectopic beats were noted in one patient each, during the open method of endotracheal suctioning.
It is suggested that a shortfall in oxygen delivery to the tissues may have accompanied the widening of the arteriovenous content difference during the open method of endotracheal suctioning. It is recommended that in patients requiring mechanical ventilation, especially with PEEP, endotracheal suctioning be performed without discontinuation of mechanical ventilation. Assessment of arterial oxygenation may be intermittent or continuous in clinical practice. Arterial blood gas analysis may be the 'gold' standard for checking the adequacy of oxygenation in patients, but is invasive and the information provided is intermittent and may not coincide with marked fluctuations of arterial saturation (Sa0z) occasionally seen in critically ill and anaesthetised patients.
EVALUATION OF
Pulse oximetry techniques have been developed such that Sa02 may be easily and continuously monitored noninvasively in patients. We evaluated the accuracy and potential usefulness of a pulse oximeter over a wide range of Sao2 in dogs and critically ill humans.
Five dogs were anaethetised and made hypoxaemic by decrements in the inspired oxygen fraction. Arterial blood was collected for laboratory analysis by co-oximeter. Simultaneously, note was made of the pulse oximeter Saoz and pulse rate and electrocardiograph heart rate. Saturation values revealed a poor correlation (r = 0.53), despite a good correlation of electrocardiograph and pulse oximeter detected heart rates (r = 0.98). Simultaneous observations of co-oximeter and pulse oximeter measured Saozin four critically ill humans, who unavoidably developed an Sao2 of 750/0 or less, revealed similar overestimates by the pulse oximeter. A modified oximeter was made available by the manufacturer. Further testing was completed in another five dogs and revealed an improvement in pulse oximeter accuracy at lower values of Saoz but still a tendency to overestimate co-oximeter values.
Sa02 is perhaps the best index of oxygenation in hypoxaemic patients, as values come from the steep portion of the oxyhaemoglobin dissocation curve, where small variations of oxygen tensions result in wide variations of oxygen saturation. The modified pulse oximeter will track these changes quite well but may overestimate Sa02' particularly at lower values. We recommend that if hypoxaemia is suspected or the pulse oximeter indicates a decrease in saturation, then arterial blood should be drawn for laboratory analysis and confirmation of Sao2.
conducted on the indications and complications of 106 separate percutaneous lAB catheter insertions in 102 patients. The median insertion time was 15 minutes (range 3-95 minutes). The median time in situ was 44 hours (range 1-288 hours).
A. Shocked Open heart surgery Acute myocardial infarction Septicaemia Miscellaneous Open heart surgery accounted for about half of all indictions: Acute myocardial infarction (AMI) -22 insertions (13 had a ventricular septal defect, 2 had mitral incompetence; all were surgically corrected), 22 patients had unstable angina (many were post AMI) and 16 of these went on to have coronary artery bypass grafting. The majority of patients (88 of 106 insertions) were undertaken in association with definitive cardiac surgery.
Twelve patients had vascular insufficiency at some stage, nine patients had the lAB catheter removed prematurely. Ten patients required surgery for limb ischaemia, two patients had significant bleeding after removal, two patients became septic while on lAB pumping. There were no limb amputations or arterial dissections. Seventy-five per cent had no complications. No patients died as a direct result of lAB pumping.
Percutaneous insertion of the lAB catheter is the method of choice because of the speed and ease of catheter insertion. There is, however, a significant morbidity associated with this technique. The structure of the Prince Henry-Prince of Wales Intensive Care Unit database was described by Pybus, Gatt and Torda in 1982. This database now contains over 4700 patient records which can be analysed through its own report generator programs or submitted in data file form for complex statistical processing by statistical packages on mainframe computers. The data gathering process is designed for accuracy while imposing little work-load on ICU staff. The data entry is by commercially processed punch cards at less than 50c per patient, allowing verification and hard-copy backup. The University computing system (Cyber 70) is used for introducing the data and a POP 11144 minicomputer connected by high speed modem is used for normal report generation. There are 15 report formats available, each allowing selection by admission date and cross-tabulation. Thus 63 different reports can be generated for any time epoch. Two formats are allowed, a short format designed for administrative purposes and a long format for detailed evaluation. Table 1 shows an example of data derived from five short reports, generated in a few minutes. The data base discussed in a previous paper writes patient data to a computer file in a fixed format. Such a data file can be submitted directly for processing by a statistical program such as the 'Statistical Package for the Social Sciences' (SPSS) which expands greatly the usefulness of the data base as it permits easy data manipulation and conversion and the application of complex statistical procedures. To illustrate this, several questions were addressed. The first concerned the role of age in survival probability in intensive care patients. Although probability of death increased sharply in the eighth decade, this appears to be a reflection of increased incidence of pathology rather than directly age-related. Second, the data base was used to demonstrate the relation between mortality and time from intensive care admission. Two mortality peaks appeared, one on Day One and one two weeks after admission. Discriminant analysis procedures were applied to try to develop predictors of mortality. The number of therapeutic procedures, age, duration of stay proved of little value. The number of listed pathological processes on admission and certain selected therapeutic procedures showed significant predictive potential. The data base is also suitable for input into SPSS, for complex statistical processing, which is the subject of a subsequent paper.
